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:ةصلاخلا 
فده  ثحبلا:رلبودلا( ةيتوصلا قوف تاجوملاب صحفلا رود مييقت) لإابمدلا نايرج ةعنامم لماع ىلع دامتع حاجن عقوت يف  ةيلمعإ فطنلا صلاختس
ىضرملا يف  نييقارعلا ماتلا فطنلا نادقفب نيباصملا. 
لاةيجهنم ةساردلا هذه تيرجأ : عشلأا ةدحول عباتلا رلبودلا زكرم يفزكرم و ة فرشلاا  فجنلا ةظفاحم يف ةيبطلا ردصلا ةنيدم يف  ةبوصخلا 
 نم ةرتفللأ ليرب3102  يناثلا نوناك ىلا3102  تدمعو ىلع ةلاح عبتت23  نيب حوارتت رامعأبو ضيرم31 نسة  ىلإ01 نسة. تيرجأ  مهل
نوسلا تاصوحف متو صحفلا جئاتن تتبثو رلبودلاو راءارجإ حارجلا ةطساوب فطنلا صلاختسا تايلمع .صتخملا  يئاصحلإا ليلحتلا ءارجإ مت
بإ جمانرب مادختسspss  رادصلإا31  نيلودج هيف مدختسن يذلاأ.فلتخم ةقد لودج باسحل نينث  
جئاتنلا:  يف  ةيلمعلا حاجن جئاتنلا تنيبإ يف فطنلا صلاختس22 ضيرم  يف ةيبلس ةجيتنلا تناك امنيب23  ضيرم. تتبثأو  ةساردلانأ  رود كلانه
 يف مدلا نايرج ةعنامم لماعل مهمحاجنب ؤبنتلا ةيلمع إصلاختس  فطنلا  ثيح تناك  ةقدلا2.62% . هذه تنيب  ةساردلانأ  ةبسن  حاجنإ صلاختس
 فطنلا أربك  نم لقا مدلا نايرج ةعنامم لماع ناك لاح يف162 مجحوصتل  يعيبط ةيصخلال ةقدلا ىلإ 2363% . امأ  نايرج ةعنامم لماع ناك اذإ
 نم رثكأ وأ ىلإ يواسم مدلا162  ةقدلا تناك ريغص ةيصخلا مجحو..62%. 
جاتنتسلاا  :أ ةساردلا هذه تصلختسنأ ب رلبودلاب صحفلاإمادختس  مدلا نايرج ةعنامم لماع ةيلمع حاجن عقوت يف ةيلاع ةميق اذإصلاختس ا فطنل
 ضرمب نيباصملا ىضرملا يفنادقف و. ماتلا فطنلاإ نوكت ةميقلا هذه نىلعأ اذإ نرتقا لماع عم مدلا نايرج ةعنامم لماع ةيصخلا مجح. 
 تايصوتلا:تصوأ دامتعاب ةساردلا  يلماع مدلا نايرج ةعنامم  ةيلمع نم ةدافتسلاا مييقتلصلاختسا  نيباصملا ىضرملا يف همدع نم فاطنلا
نادقفب ماتلا فطنلا  ةيصخلا مجح لماع رابتعلاا رظنب ذخلأا عم . 
Abstract:  
Objective: To evaluate the Doppler ultrasound in prediction the success of sperm retrieval in Iraqi 
azoospermic patient using the resistive inde x(RI). 
Methodology: This cross sectional study conducted in the Doppler unite and the Fertility centre in the AL-
Sadder Medical City in a period between April 2013 and January 2014 .The study included 72 patients 
with azoospermia, their age ranging from 20 to 50 years , US and  Doppler study were done for them prior 
to testicular sperm extraction (TESE) . Statistical analysis was done by using SPSS version 20 in which use 
two by two tables to compute different accuracy measures. 
Results: There were 33 patients with positive post surgical results and 39 patients with negative results. 
The accuracy of RI in predicting post surgical result was (76.4%). The study shows that when the size of 
the testis was normal and the RI was < 0.7, the accuracy of the successful rate of sperm retrieval will be 
higher (82.2%) and when the size of the testis was small and the RI ≥ 0.7, the accuracy was lower (66.7%). 
Conclusion: This study concludes that Doppler ultrasound using RI parameter can be use as a predictor of 
sperm retrieval in azoospermic patients and this will be increase if taken with testicular size parameter.  
Recommendations: This study recommends the use of RI parameter of Doppler ultrasound and testicular 
size as a predictor of sperm retrieval in azoospermic patients . 
Keywords: Doppler US, azoospermia, testicular sperm retrieval.  
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introduction: 
The testes are a pair, slightly flattened bodies of whitish color. Each testis placed 
within the cavity of the scrotum in such a manner that its long axis directed upwards, 
slightly forwards, and laterally. Usually the left testis is a little lower than the right one 
(1). Blood supply of the testes and scrotum are distinct, the paired testicular arteries 
arise directly from the abdominal aorta(2). Each crosses obliquely over the ureter and 
the lower part of the external iliac artery to reach the abdominal inguinal ring, through 
which it passes, and accompanies the other constituents of the spermatic cord along the 
inguinal canal to the scrotum, where it becomes tortuous, and divides into several 
branches (3).  
Azoospermis is the medical condition of a man not having any measurable level of 
sperm in his semen. Clinically azoospermia defined as the absence of spermatozoa in the 
ejaculate after assessment of centrifuged semen on at least two occasion(4).  
Azoospermia, the most severe form of male infertility, caused generally by 
obstructions in the genital tract or by testicular failure(5).  
Pretesticular azoospermia is characterized by inadequate stimulation of otherwise 
normal testicles and genital tract. Typically, follicle-stimulating hormone (FSH) levels 
are low (hypogonadotropic) commensurate with inadequate stimulation of the testes to 
produce sperm. Examples include hypopituitarism (for various causes), 
hyperprolactinemia, and exogenous FSH suppression by testosterone. Pretesticular 
azoospermia are in about 2% of azoospermia. In testicular azoospermia the testes are 
abnormal, atrophic, or absent, and sperm production severely disturbed to absent. FSH 
levels tend to be elevated (hypergonadotropic) as the feedback loop is interrupted (lack 
of feedback inhibition on FSH). The condition is to be occurring in 49-93% of men with 
azoospermia. Testicular failure includes absence of failure production as well as low 
production and maturation arrest during the process of spermatogenesis. Causes for 
testicular failure include congenital issues such as in certain genetic conditions (e.g. 
Klinefelter syndrome), some cases of cryptorchidism or Sertoli cell-only syndrome as 
well as acquired conditions by infection (orchitis), surgery (trauma, cancer), 
radiation, or other causes. Generally, men with unexplained hypergonadotropic 
azoospermia need to undergo a chromosomal evaluation. In post testicular azoospermia, 
sperms are produced but not ejaculated, a condition that affects 7-51% of azoospermic 
men. The main cause is a physical obstruction (obstructive azoospermia) of the post 
testicular genital tracts. The most common reason is a vasectomy done to induce 
contraceptive sterility. Other obstructions can be congenital (example agenesis of the 
vas deferens as seen in certain cases of cystic fibrosis) or acquired, such as ejaculatory 
duct obstruction for instance by infection(6,7).  
Testicular sperm retrival done by scrotal incision, the testis is exposed, the tunica 
is incised, and a piece of protruding testicular tissue is excised. The tunica is sutured and 
the incision is closed. An easy method is that can be performed by any surgeon, and 
yields a good amount of tissue. In men with obstructive azoospermia, sperm may be 
retrieved from the epididymis and/or the testis, while in men with non-obstructive 
azoospermia only testicular sperm retrieval procedures are useful (8). 
Testicular sperm extraction (TESE) is a technique can be used to not only to 
diagnose the cause of a man's azoospermia, but also to obtain sufficient tissue for sperm 
extraction to be used either fresh or as a cryopreserved (frozen) specimen for IVF with 
ICSI. It involves one or multiple small incisions in the testes and can performed in the 
office with a nerve block or under anesthesia in an ambulatory surgery center (2). 
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Scrotal ultrasound is an imaging technique used for the diagnosis of suspected 
abnormalities of the scrotum. Doppler ultrasound uses harmless, high-frequency sound 
waves to form an image. The sound waves reflected by scrotal tissue to form a picture of 
internal structures. It is not invasive and involves no radiation. Color Doppler 
ultrasound (which can reveal scrotal blood flow) is used in the assessment of acute 
scrotal symptoms (pain or swelling) (9,10) . 
Blood flow is the total amount of blood moving past a certain point, affected by two 
factors when flowing through a vessel, i.e. pressure and resistance, expressed as: flow 
pressure/resistance (11) .CDUS is one of the most reliable and rapid methods of 
measuring blood flow. Doppler indexes used to obtain information about blood flow and 
vascular impedance that cannot obtained from velocity information alone. Two widely 
used indexes are the pulsatility index (PI) and RI. For the measurement of intratesticular 
blood flow, the RI used in this study .CDUS with resistive index (RI) or pourcelot index is 
a popular parameter for characterizing the arterial waveform at Doppler 
ultrasonography(2,12).  
Objective: 
To evaluate the Doppler ultrasound in prediction the success of sperm retrieval in 
Iraqi azoospermic patient using the resistive index (RI). 
Methodology: 
This study conducted at the AL –Sadder Medical city in Al- Najaf health directorate 
in a period between April 2013 and January 2014. This cross-sectional study done with 
72 azoospermic patients, their ages ranged between 20-50 years with a mean of 
29.7±6.4 years. Patients with history of testicular trauma, surgery or varicocele, 
excluded from the study because it considered difficult to ascertain whether spectral 
trace data related to testicular trauma, disease and surgery, or to altered 
spermatogenesis. Furthermore, men suspected of having obstructive infertility due to a 
vas deferens obstruction excluded from the study. The U/S, CDUS were done in the 
Doppler unit, by (2010 /516 SSA-660 Toshiba, Japan) ultrasound machine with a 7-12 
MHz linear array probe. Scrotal US with CDUS undertaken in a warm room with the 
azoospermic patients are examined in a supine position, the penis resting on the lower 
abdomen. The testis examined in orthogonal transverse and longitudinal planes .The 
size of the testis was assessed by volume measurements.  
Volume of each testis calculated as (length x height x width x 0.51) (3). A total 
volume (both testes) of greater than30 ml and a single testicular volume of 12–15 ml is 
generally considered as normal(13). Doppler flow was measured in each testis using a 
trans-scrotal approach, the RI were calculated by the machine, recorded bilaterally for 
each patient, the RI is calculated as: (PSV – EDV)/PSVx100. where PSV is peak systolic 
velocity and EDV is the end diastolic velocity. After that the patient underwent surgery 
for sperm retrieval by TESE method in the theatre of fertility centre by the urologist, 
nearly about one week after the ultrasound examination. A small longitudinal scrotal 
incision performed to expose the tunica al buginea and to allow visualization of the 
vessels underneath it. Two or three incisions made in the tunica albuginea at different 
positions in each testis, avoiding injury to the vessels and extracting testicular tissue, the 
sample extracted in a random fashion and divided into quartiles, the first quartile sent to 
histological analysis, the remaining specimens placed in a Petri dish and immediately 
sent to the adjacent reproduction biology laboratory. The results recorded a negative or 
positive accordingly, if the patient was positive the sperm count is recorded and the 
percentage of the active motile sperm is also recorded. 
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Statistical analysis was done by using SPSS (statistical package for social sciences) 
version 20 in which we use two by two table to compute different accuracy measures. 
Results: 
The result of this study which was consist of 72 azoospermic patients  
Table (1): Comparison between successful and failed post surgery in correlation 
with the age of the patient. 
 
 Post  surgical result 
Mean of 
age 
Std. Deviation P value 
Age 
+ve 29.8182 7.25627 
0.962 
-ve 29.7436 5.81612 
In table (1) There was no significant difference in predicting post surgical results 
regarding the age of the patients. 
Table (2) : The accuracy of RI in predicting post surgical results. 
RI 
Post surgical result 
Total 
Positive Negative 
<0.7 30 14 44 
≥162 3 25 28 
Total 33 39 72 
In table (2) of 72 male patients with azoospermia, there were 33 (45.8%) had 
positive post surgical result and 39(54.2%) had negative post surgical results in 
correlation with RI accuracy  
Sensitivity=90.9%, specificity= 64.1%, PPV=68.2%, NPV=89.3% and accuracy=76.4% . 
 
Table (3): Comparison between testicular size and post surgical results. 
 post surgical results Total 
Positive Negative 
size of 
testis 
Normal 28 17 45 
Small 5 22 27 
Total 33 39 72 
In table (3) there is clear different post surgical results between normal and small 
size testis, which is higher in normal size testis. 
Sensitivity=84.8%, specificity=56.4%, PPV=62.2%, NPV=81.5% & accuracy=69.4 
 
Table (4): The accuracy of RI in predicting post surgical results when the size of 
testis was normal. 
RI 
Post surgical results 
Total 
Positive Negative 
<0.7 25 5 30 
≥162 3 12 15 
Total 28 17 45 
In table (4) the accuracy of RI was  higher when the testicular size was normal, in 
predicting the  post surgical results(positive in 28 of the cases) than when the testicular 
size was small, and its higher when the RI  <0.7 . 
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Sensitivity=86.3%, specificity=70.6%, PPV=83.3%, NPV=80% &accuracy=82.2%. 
 
Table (5): The accuracy of RI in predicting post surgical results when the size of 
testis was small. 
RI 
Post surgical results 
Total 
Positive Negative 
<0.7 5 9 14 
≥162 0 13 13 
Total 5 22 27 
 
In table (5) the accuracy of RI was lower when the testicular size was small, in 
predicting the post surgical results (positive in 5 cases only) in comparison when the 
testicular size was normal and its higher when the RI<0.7. 
Sensitivity=100%, specificity=59.1%, PPV=35.7%, NPV=100%&accuracy=66.7%. 
This study found that most of the patients with negative sperm retrieval had RI 
values lie between 0.7 to 1, while most of those with positive results had RI values 
between 4.6 and 6.9. In this study, the peak systolic velocities in the intratesticular 
arteries founded to lie between 9-14cm/sec. 
Discussion: 
The study reveals that the age is not correlates with post surgical results .There 
were 33 (45.8%) had positive post surgical results and 39(54.2%) had negative results. 
This study uses 0.69 as upper normal limit of RI, the result was 44 patients less than 0.7 
from them 30 had positive post surgical results and 14 are negative. 
Twenty-eight patients were their RI ≥ 0.7, from them only three had positive post-
surgical result the other were negative. Sensitivity 90.9%, specificity 64.1%, PPV 68.2%, 
NPV 89.3% and the accuracy=76.4%. 
This study agrees also with Sorin M. Dudea, which shows that in the adult, low 
resistance flow, with broad systolic component is recorded in the intratesticular artery. 
The peak systolic velocity in the centripetal, intratesticular arteries is less that 15 
cm/sec. Normal mean resistance index (RI) is 0.6, ranging from 0.5 to 0.7(5). 
Like Sorin M. Dudea, this study use RI of 0.69 as upper limit of normal(5). 
This study agree with AL-Naffakh H. study that found individuals with normal 
sperm counts had the mean (SD) RI = 0.566(0.0342), those with abnormal pathological 
sperm counts had mean (SD) the RI=0.673(0.093) .Statistical analysis show significant 
difference between the two groups P=0.002(11). 
This study disagree with Pinggera GM. et al  which reveals 0.6 might be suggestive 
of a pathological sperm count in andrological patients(2). 
This study demonstrates that the intratesticular RI as measured by CDUS is a 
reliable indicator for routine clinical use to identify sub fertile men in agreement with 
Souza C.A.B. et al, who suggest that in the evaluation of systems with low blood flow as 
the testis , the microvascularity evaluation can usually only be done with the association 
of CDUS(13). 
This study agrees with Hosam Ghazy et al study who reveals that Doppler 
ultrasound can differentiate obstructive azoospermia from non-obstructive 
azoospermia (3). 
The accuracy of RI in predicting post surgical results when the size of testis is 
normal found to be higher in this study with sensitivity 86.3%, specificity 70.6%, PPV 
83.3%, NPV 80% & accuracy 82.2%. When compare the results with other studies, this 
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study disagrees with Bonarriba CR. et al that did a subjective categorization according to 
the physical examination in three groups: normal, small, and atrophic. The sperm 
retrieval rate was 55.5% for normal-sized testes, 39.1% for small ones, and 16.6% for 
atrophic ones, but the differences found were not statistically significant (P = 0.133) (14). 
According to the Rupin Shah, in men with obstructive azoospermia, epididymal 
sperm can usually be retrieved by percutaneous epididymal sperm aspiration. If this 
fails then testicular sperm are obtained by needle aspiration biopsy. In men with non-
obstructive azoospermia, testicular sperm retrieval is required. Percutaneous retrieval 
by needle aspiration biopsy can be tried first. If that fails then testicular sperm 
extraction (TESE) is performed (8), but Van Peperstraten A.M. et al shows that there is 
insufficient evidence to recommend any particular surgical techniques(15). 
CONCLUSION: 
This study reveals that CDUS is able to predict the success of sperm retrieval 
surgery. These results suggest that CDUS using RI parameter can use as a simple, safe, 
rapid and non-invasive predictor test for spermatogenesis and infertility .Testicular size 
is another parameter that could correlate with spermatogenesis. 
RECOMMENDATION: 
This study recommends the use of Doppler study as predictor of successful sperm 
retrieval surgery by using RI and testicular size parameters. 
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